Proteasome proteolytic profile is linked to Bcr-Abl expression.
We have previously demonstrated that proteasome activity is higher in bone marrow from patients with chronic myeloid leukemia (CML) than normal controls. This study investigates whether there is any relationship between Bcr-Abl expression and proteasome activity. Fluorogenic substrate assays and an activity-based probe were used to profile proteasome activity in CML cell-line models and the effect of the proteasome inhibitor BzLLLCOCHO on these cell-line models and primary CML cells was investigated. We have demonstrated that oncogenic transformation by BCR-ABL is associated with an increase in proteasome proteolytic activity. Furthermore, small interfering RNA targeted against BCR-ABL reduces proteasome activity. In addition, we have found that Bcr-Abl-positive cells are more sensitive than Bcr-Abl-negative cells to induction of apoptosis by the proteasome inhibitor BzLLLCOCHO, and that sequential addition of imatinib followed by BzLLLCOCHO has an additive effect on the induction of apoptosis in Bcr-Abl-positive cells. Finally, we demonstrate that cell lines that become resistant to imatinib remain sensitive to proteasome inhibition. This is the first time that a direct relationship has been demonstrated between BCR-ABL transformation and the enzymatic activity of the proteasome. Our results suggest that the proteasome might provide a useful therapeutic target in CML, particularly in those patients who have developed resistance to conventional treatment.